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1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) Y
Can you record movies/images using your own microscope camera? (Y/N) Y, but another camera would not hurt
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
We have two microscopes that could be used. Probably the best one would be the Zeiss Stemi SV6 because it has a big flat stage that is easiest for dissection. Also good is the Leica MZ6 if an attachment for the first can't easily be found. The Zeiss has a camera tube and an Olympus camera attached for stills - not great for video I guess but that's a possibility as well.    
2. Does your protocol include software usage? (Y/N) N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.1, 2.4, 2.5, 3.1, 3.4, 3.6
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4: Make sure to slowly lift the eggs. Also, make sure that the pedicel (small tube attached to egg base) is out of the leaf before completely lifting the egg.
 2.5: Make sure the egg is successfully transferred to the bleach or PBS (whichever the first fluid is), by checking through a microscope. 
5. Will the filming need to take place in multiple locations? (Y/N) N

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  

1.1. Molly Hunter: The protocol that Liz developed allows us to determine whitefly fertilization rate. Applying this technique will improve our understanding of the behavior and ecology of whiteflies [1].

1.1.1. INTERVIEW: Molly Hunter says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Liz Bondy: Whiteflies are haplodiploid, so the fertilization rate equals the sex ratio at oviposition. This protocol is the first described for whiteflies, to our knowledge, and can be completed within three hours [1].

1.2.1. INTERVIEW: Liz Bondy says the statement above in an interview-style shot, looking slightly off-camera.


Section - Protocol
2. Initial Setup and Dechorionation 
2.1. To begin, make a coverable hole in the Petri dish cover to insert and to remove the adult whiteflies [1]. Set up a humidity chamber [2], and fashion a probe by inserting a thin pin at a comfortable working angle, into a melted pipette tip to make a thin probe [3] [4]. Optionally, elongate glass pipette tips with heat for easier handling of whitefly eggs [5].
2.1.1. CU: Talent makes hole in petri dish cover.
2.1.2. MED: Talent puts soaked paper towel in empty pipette tip box.
2.1.3. CU: Talent melts the tip of a pipette tip on a flame and inserts a pin into it.  
2.1.4. LM: Figure 2
2.1.5. MED: Talent elongates glass pipettes with heat.
2.2. Then, allow female whiteflies to oviposit on a clean leaf, cut to fit on agar in a Petri dish [1-TXT] [2]. 
2.2.1. CU: Talent transfers the adult whiteflies via aspirator on a clean leaf cut to fit a Petri dish. TEXT: Alternatively, put adults on ice and quickly deposit them on the leaf [Author Note]: The process of aspirating the whiteflies was filmed
2.2.2. [Added Shot]: Film shot of dish with whiteflies walking on leaf [Note to Video editor]: I am not sure how it is slated.
2.3. During the whitefly oviposition, clean a microscope slide with soap and water, dry it well, and stretch a piece of paraffin film over one end to allow liquids to form drops and eggs to be more easily seen [1-TXT] [2]. 
2.3.1. CU: Talent cleans the slide with soap and water and puts a piece of parafilm over one end. TEXT: 60 min time limit between oviposition and egg fixation Video Editor: Show text overlay when the VO says: “During the whitefly oviposition”.
2.3.2. LM: Figure 1.
2.4. To dechorionate (pronounced as: “de•cho•ri•on•nate” ) eggs, use a glass Pasteur pipette to add drops of 0.83 percent sodium hypochlorite bleach solution to the paraffin film, right before adult removal and egg collection [1-TXT].
2.4.1. CU: Talents adds drops of bleach to a piece of parafilm. TEXT: Wear gloves, and do not inhale!
[Added] 2.4.A. Liz Bondy: Practice on many eggs before performing the protocol. Lift the egg slowly from the base, and fully lift off the leaf once you can see that the pedicel is removed [1].
2.4.A.1. Liz Bondy says the statement above in an interview-style shot, looking slightly off-camera.  [Note to video editor]: From Critical Step Statement section. I don’t know how it is slated. 
2.5. Next, remove the adult whiteflies from the leaf [1], and place the leaf under a microscope [2]. Carefully lift each egg from its base until the pedicel is removed from the leaf [3-TXT].
2.5.1. ECU: Talent removes few adult whiteflies from the leaf.
2.5.2. CU: Talent puts the leaf under a microscope.
2.5.3. SCOPE: Talent lifts few eggs. TEXT: Remaining eggs on the leaf can be reared to adulthood to record adult sex ratios. 
2.6. Transfer 2 to 3 eggs to each drop of bleach and leave them for 10 minutes [1-TXT]. [2] [3].
2.6.1. SCOPE: Talent dips the tip into few drops of PBS bleach on the slide., and transfers 2-3 eggs to a drop of bleach. TEXT: Dipping into the bleach or PBS removes eggs from the probe tip. [ADDITIONAL TEXT]: Alternatively, for large egg number, collect eggs in drops of 1X PBS. Then, with a glass pipette, remove the 1X PBS, and add bleach
2.6.2. SCOPE: Talent collects large number of eggs and adds them to 1xPBS buffer. 
2.6.3. ECU: Talent removes PBS and adds bleach with two separate glass pipettes. 
3. Fixation, Staining, Washing, and Mounting
3.1. To fix the eggs, use a glass pipette to discard the bleach [1]. Then, add drops of glacial acetic acid, and wait 3 minutes [2-TXT].
3.1.1. SCOPE CU: Talent removes the bleach with a glass pipette. 
3.1.2. CU: Talent adds drops of glacial acetic acid with a glass pipette. Show a timer set to count down from 3 minutes in the shot. TEXT: Work under a fume hood! Use new glass Pasteur pipettes for all reagents
3.2. Next, remove the glacial acetic acid [1-TXT], and add drops of Clarke’s solution [2-TXT]. Wait 10 minutes until most of the solution has evaporated. Then, add drops of 70 percent ethanol, and wait again for 10 minutes [3]. 
3.2.1. SCOPE CU: Talent removes the glacial acetic acid with a glass pipette. 
3.2.2. CU: Talent adds the Clarke’s solution with a glass pipette. Show a timer set to count down from 10 minutes in the shot. TEXT: 3:1 of absolute ethanol: glacial acetic acid 
3.2.3. CU: Talent adds drops of 70% ethanol with a glass pipette. Show a timer set to count down from 10 minutes in the shot.
3.3. To stain the eggs, first remove any residual ethanol. Then, add drops of 1x PBS to the eggs to get the pH close to 7.0 [1]. Put the microscope slide in a humidity chamber to prevent desiccation [2].
3.3.1. CU: Talent removes the residual ethanol from eggs with a glass pipette and adds drops of 1xPBS with a separate glass pipette. 
3.3.2. LM: Figure 3
3.4. After 30 minutes, remove the 1x PBS. Then, add drops of 0.1 micrograms per milliliter of DAPI (pronounced as one word: “dapi”) [1-TXT]. Put the microscope slide in a dark humidity chamber and wait at least 15 minutes [2-TXT].
3.4.1. SCOPE CU: Talent removes 1xPBS and adds DAPI. TEXT: CAUTION: DAPI is an irritant, wear gloves!
3.4.2. MED: Talent transfers the slide to a dark humidity chamber. Show a timer set to count down from 15 minutes in the shot. TEXT: Keep the slide in the chamber for at least 15 minutes. 
3.5. To wash eggs, first remove the DAPI solution [1]. Then, add drops of 1x TBST (pronounced: “t·​b·​s·​t”) to the eggs [2-TXT]. After 5 minutes, remove the 1x TBST [3]. Repeat this wash two more times, for a total of three washes.
3.5.1. SCOPE CU: Talent removes the DAPI solution with a glass pipette. 
3.5.2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]SCOPE CU: Talent adds drops of 1xTBST with a glass pipette. Show a timer set to count down from 15 minutes in the shot. TEXT: See manuscript for TBST composition Video editor: Please show text overlay when VO says, “1xTBST”.
3.5.3. SCOPE CU: Talent removes the 1xTBST.
3.6. After the final wash, carefully pipette all the eggs from the paraffin film onto a clean part of the microscope slide [1] [2]. Remove excess 1x TBST and add 20 microliters of mounting media. 
3.6.1. SCOPE ECU: Talent pipettes all the eggs from the film onto a clean part of the slide. 
3.6.2. SCOPE: Image of eggs on the slide.
3.6.3. CU: Talent removes excess 1xTBST and adds 20 µL of mounting media. TEXT: 80% glycerol, 20% 1x TBST, 2% n-propyl-gallate Video editor: Please show text overlay when VO says, “20 microliters of mounting media”.
3.7. Finally, place a clean cover slide on top of the eggs [1], seal the cover slide with clear nail polish for long term storage [3], and proceed to imaging using a fluorescent microscope [2-TXT] [3].
3.7.1. CU: Then places a cover on top of eggs.
3.7.2. CU: Talent puts the slide on a microscope stage. TEXT: Store in the dark at 2-8 °C. [Author note]: This should be changed to 3.7.3.
3.7.3. CU: Talent seals the cover slide with clear nail polish for long-term storage. [Author note]: This should be changed to 3.7.2.




Section – Results
4. Results: Influence of Rickettsia sp. nr. bellii Endosymbiont on Primary Sex Ratio of B. tabaci 
4.1. Egg dechorionation followed by DAPI nuclear staining allowed the assignment of fertilization and embryo sex, when observed with a fluorescent microscope. The female pronucleus (pronounced as: “pro·​nu·​cle·​us”) is near the center of both the fertilized female egg and unfertilized male egg [1], and the sperm is visible as a bright streak near the apex of the female egg only [2].
4.1.1. LM: Figure 4. Video Editor: please emphasize the bright spot in the middle of the egg in Figure 4A when VO says:” Female pronucleus is near the center of both fertilized female egg” and emphasize the bright spot in the middle of the egg in Figure 4B when VO says:” and unfertilized male egg”. Please show 
4.1.2. LM: Figure 4. Video Editor: please emphasize the bright streak near the apex of the egg in Figure 4A when VO says: “a bright streak near the apex of the female egg only”.
4.2. Primary sex ratios of eggs laid by Rickettsia-infected (pronounced as: “rick·​ett·​sia”) and uninfected B. tabaci whiteflies, showed no significant difference between the sex ratio in the two treatments [1]. As for eggs reared to adulthood, similar results were seen for Rickettsia-infected and uninfected adults, providing no evidence, at least in this study, for greater fertilization rates by Rickettsia-infected females [2].
4.2.1. LM: Figure 5. Video Editor: please emphasize both black box plots when VO says:” eggs laid by Rickettsia-infected and uninfected B. tabaci whiteflies”. 
4.2.2. LM: Figure 5. Video Editor: please emphasize both grey box plots when VO says:” infected and uninfected adults”.
4.3. 

Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) 

5.1. Molly Hunter: By using this protocol, one can determine whether interspecific sperm can fertilize eggs. If no fertilization is observed, one could back up and look to see if sperm is transferred during mating (by looking in the spermatheca of the female).  If fertilization does occur, one could compare the sex ratios of adults with the fertilization rate to determine the viability of hybrid offspring development [1]. 

5.1.1. INTERVIEW: Molly Hunter says the statement above in an interview-style shot, looking slightly off-camera.
5.2. Liz Bondy: Bleach and glacial acetic acid are both corrosive. They should be handled with gloves in a hood or well-ventilated area. DAPI is also an irritant and should be handled with gloves [1].

5.2.1. INTERVIEW: Molly Hunter says the statement above in an interview-style shot, looking slightly off-camera.
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